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(54) FERROUS SOFT MAGNETIC ALLOY 

(57)Abstract: 

PURPOSE: To produce a soft magnetic alloy combining high saturation magnetic flux density and high 
permeability and furthermore combining high mechanical strength and high heat stability. 
CONSTITUTION: A ferrous soft magnetic alloy constituted of a compsn. shown by the following 
formula is obtd: formula: (Fel-aQa)b BxTyT'z; where Q denotes either or both of Co and Ni, T 
denotes one or > two kinds of elements selected from among Ti t Zr, Hf, V, Nb, Ta, Mo and W, V 
denotes one or < two kinds of elements selected from among Ge, Ga, Sn, Pb, Bi, Ru, Sb and Zn, and 
a <0.05, b=75 to 92 atomic %, x=0.5 to 18 atomic %, y=4 to 10 atomic % and z <4.5 atomic % are 
regulated. The ferrous soft magnetic alloy having soft magnetic properties equal to or more excellent 
than those of the conventional practical alloy can be provided. 
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4„ GeitfO. 2H^%JsilTlcfe^i:Ge^*0«!l^ 
*S!ll::»fe,;h,f::< <. tf:GeIAM. 5flKT-%£ttit 

*0>®KI*4. 5H^%iiJLT<h Lfco aHWCl 
O O O 0&&7LZ>mt-?&tztblzl* % z = 0. 2-211 

[0 0 4 0] F e82N b7BiQG e 1 -&*<7> 
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(r^-r 0 a 3 j: y . 8&s&ai&a>*&ia>^ 100// 

mgSa)«ISft^'b&*-tA < fl4« *fc. Fe82Nb 

7B10G e i$«(ioL>rsftffiainaa)fli*a)SE<bSH-< 

fcfy*— -C&)*ttffia)9 O O D P Nfr 

£>6 5 0°C|»«ia*l3|*1 400DPN^fL<Bl^ffl 
aStft^-y KS»*Mr«atta***LTU**C 

[004 1] (mmm2) F e 84-z N b 7 B 9 T ' zTr^ 

fiS««*ffiJS. «8tA. aft*tfu aa*« 37PX© 
zittSttl:o^t!SSLfc, ft«**tfc*«<Mir«?i 

1 5mm-Cfcy . 15-2 5/imt'fcof: 0 ffi 

T% ««*l±KgfEB — H hU— 9— SffllV 1 0 Oe 

UaSU UHzfcJ;t/1O0kHz|:fclt$lI$ 

asELfc. 37PXIt SSMMbttttaSSSa* 

ffl^Bm-2kGauss, f = 1 00kHz G)3M£"OjS!l5£ 
Lfco 3 7PX<D«SH»I**MI1 Omrru I* 

g6mm0>y >y«tLfc. JUTJC^-ra^filR 

i*ivr*i*»a*j*4 o°c/^ % ssss6 5o°c, a 

[0 0 4 2] @3lc|&|att^jgi:zfi<DB8^S^-ro z 

y. *se^£icfci*Ti£T' t*^^h^7c***Adl 

S4(Z«a^l<tzacDH«^^-ro zfi£igADLTtS& 
*<D«l*tt*>r3&^fcy. **M^*ICJ3LXTI*. T" 

[0 0 4 3] H5lza»«ft£zaa>BS«**-r 0 zftCO 
aiini=m*a«8tt***Lfc 0 -«i::WB*a*T?B 
tt*r»*aa-r aaaa&saa-rftadfr 

tc^t' -e*a?tL*7c**as*pt"*^i:(wj:y. &$*&an 

©Jlfifclt^t W*»S**l?# 4 C i: fl« Lfc. 
8lt«|jfe**a < T: £ 6 Z <t tfflW L tzo 

[0044] me\zmmmtzm<omm^7fkr 0 -ojs 

m^t>> i kH zf*jfi<Da«*$ifii-h*-ti-*fc«)lcii % 

o.2-2Hm <fcUB*L<ii. iWT-%efia>» 
t' -e*s4i4ro*£sjro-r4z£iccfcy. ggajmaa 



[0045] (HJfe^3) Fe83Nb7BgT' 1T*^£ 

1 5-2 5/imtfeo/: 0 88*1*^ >f-y>X7t 
TP^tt2fS3S«^b»ttag»«*fflLV Bm=2kGau 

ss. f = 1 ookHz (Dftft-caft Lfc 0 mmm* =» 7 

PXfl)iBgK»li»8l Omrru rtg6mmO'J^l 
afco *fc. »aai4*aaflE4 0 fl C/fl\ «*#B#F B 1 

iBMBfcU ftMS^400-6 5 0 0 c^t*b^t 

[0046] B8i=a9tt*a>nffiaas«i(fftt£^ 

"To T' -C*a?*t*7C**a*DLfc^*J*. 5 0 0-6 

5 o°c(oaa»ffl3SJMEHi::fci*-c\ *£Jd<b^&iz 

tt^r*#fta«***Lfc 0 *fc. Ga. Ge$3HD 

Lfc**a>a*i::i** 10000 J5i±a>a«**<cfe y IS 
a«-c»&*trfcy. nnaaacft<xp*«xantt 

«^i*fc*Ci:/i<2fi||HLf=. 
[0 0 4 7] H 9 1^3 7 □ X0)l!MIiiai«Stt 

■To t' -e*a?ix47c**a*nLfc*Ai4. 6 00-6 

if<r=i7P^35<ffia**lTl^Z tA<Mt>^-Cfc*o 
Ga. GeSJSJBLfc*$lt £yffia<BJ!&»a 

[0 0 4 8] (XlKfl4) *«HI:i<fc4«*(D«J*(D* 

□7PXl:o^t»Lfc, ft»* 
*Lfr»flSO)i|lld:tt 1 5mm-e&y. a*l*»1 5-2 5 

/im^ot:. anaxaaa. anaaxfttsffl^T 
i o k o e aaa-o* aaaiiasKB— h k £ 

ffllV 10 OeTliJfitLtaSLfc. 1kHz 
fccfcl/1 0 0 kH zlrfelt^am^l4^>t°— y>X7 
■j-^-f l=J=y SmOeOBKJBILfc. Z2 
7PX(4. 353S«^b1#ttaiffi36«*ffll^Bm— 2 kGau 

ss. f = 1 o o k h z ©ftfr-eas Lfco a£K»i*n 

gl Omm. ^6mm0U>^d:Lfro *fc* IUT 

i=«-raa»»i*i^r*t*»aa«4 o°c/*k at»a 

S6 0 0°Cffcli6 5 0°C, S}#B#Fb1 1 B#H<&Bffi*S» 

[0049] »c % ±E*aai=cfcorff«**ifc#a 

fi£CDl«*4*a2-S4lC^-r o ^2I4 % T = Nb(7)ii^ 

a>a«a>a$ (t) . &%\m$i®m. (b S ) . 

(He) . =!7PX^^+L^tljF-rt<DT*fcy . $3 

li. Bi:<T = Nb©l#fl)MM8, ISfa^XS 

a. aaa* aa^. □7Pxoasc ^4tiT = z 

[O 0 5 0] 
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« & 




B s 

(T) 


H c 
(Oe) 


(lkttz) 


(W/kg) 


Bm-lOkG 
f=400Hz 


Ba=10kG 
f=lkBz 


Bm=2kG 
f=100kG 


PettNb7B9Gei 


24 


1.47 


0.07 


28029 


0.7 


1.9 


69 


Fe&2Nb7B9Ge2 


20 


1.40 


0. 10 


16866 


1. 1 


2.9 


59 


Fe8QNb7B9Ge4 


22 


1.32 


0.11 


13930 


1. 1 


3.0 


59 


Fe83Nb7B9Gal 


21 


1. 48 


0.06 


37809 


0. 6 


1.7 


51 


Fea2Nb7B9Ga2 


20 


1.33 


0. 09 


17187 


1.5 


3.0 


57 



[005 1] 
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[0 0 5 









[KG] 


[0 e] 


(1kHz) 


(100kHz) 


(Bs=2kG. fMOOkBz) 
[W/kg] 




PefliKbSizOai 


600 


14.5 


0.07 


32400 


17000 


I 55 


m 


Fe&iWb6Bi2Gei 


600 


14.1 


0.09 


19900 


1300O 


64 




FeSiNbsBlMU 


600 


13.8 


0.07 


21300 


15000 


53 


m 


FeaiNbsBizPbi 


600 






20500 








Fe8lNb©12Sbi 


600 






19700 






w 


(FeasgNiaoi)KdlbTBiGai 


600 


15. 5 


0. 10 


21S0O 


10800 


65 




<FeasfiNiaQ2)aflJb7B3Gai 


600 


14.7 


0. 12 


15200 


8700 


49 


ih 


Fe8lKb7Bl2 


600 




0. 20 


4900 






** 


FeftUibsBis 


600 


14.7 


0.07 


12000 




64 


M 


Fe-6. 5*M%Si 




18. 0 


0. 12 


2400 








Fe78SiaBia 


370 


15.6 


0. 03 


9000 




168 
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[°C] 


UG] 


COe] 


(lkBz) 


mssm 

(100kHz) 


;jy ox 
(Bm=2kG. f=100kHz) 
[W/k fir] 




Fe89Zr7B3Gal 


650 


15.6 


0.09 


20200 


3710 


78 




Fe89Zr7B3Gel 


650 


15.6 


0. 09 


20200 


4760 


133 




FeraZr7BaAU 


650 


15.6 


0. 10 


15100 


8020 


89 I 




Fe88Zr7B*Alz 


650 


14.9 


0.09 






83 




Fe8aZrTB3Bul 


650 






13300 






m 


Fe89Zr7BaBii 


650 






12500 








(Fed 93COQ Dl) B3Zr7B3Gal 


650 


16.2 


0.06 


27100 ! 


10700 


64 




FesaZr7B3 


650 


16.3 


0.08 


12200 


62*0 1 


98 


it 


FefisZnB* 


650 


16.3 


0. 14 


4970 


3380 


176 


tt 


Fe£9Zr8&3 


650 


15.0 


2.0 


1180 


1080 


376 


M 


Fe-6.5$g%Si 




18.0 


0. 12 


2400 








FeTBSisBia 


370 


15.6 


0.03 


9000 




168 
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[0 0 5 6] £f-. *HM(D&4l:teL^Nb^TaJ 

*00ftft3&«*«(c«:«fiJjS]&<*4 o 
[0 0 5 7] J2l±(DCt^t>**Ma)tt«tt**tt. 
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[S3] tS^^^tTt^T' <Da^n»tO)B8«** 

[04] &m*±7tmT' <Dmimmt<DMm&ttmv 



[05] mmsm^Tu^T' o>»Ais^a>Hff$^-rH 

[06] M»fc5c*T' O>a*D»i:<DH«**-r0-(f 

[07] ziyn^tTtmr' a)»*p»ta>H«**^0 

[08] F e84N b7B9fcJ:t/F e83N b7BgT' 1<B 
ffliSOKSlr fc it ft 9K* t MUK fc <&■« * 

[09] F e84N b7B9^J;i;F e83N b7BgT' 1<J> 

astoKfii:: isit 4 a 7 □ x t tmm&m t <dm& 
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f 



— O— G a 

__□ Ge 
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J . L_ 



2 4 



1 04 



F e B4-zNb7BgT'z 



— O — Ga 

□ Ge 

6— Al 
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_! , L 



2 4 
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1 03 



□ 
n 
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